Pea (Pisum sativum L.) having capability to harbor plant growth promoting rhizobacteria.The experiment was conducted to examine, the effect of plant growth promoting rhizobacteria (PGPRs) single or in addition with L-tryptophan, a precursor of auxin on production of Pisum sativum L. 
Introduction
Pea ranks 4 th in grain legumes (soybean, groundnuts and French beans) in the biosphere on the basis of production (441.53 thousand tons). The fresh Pisum sativum L. is grown on 2.266 million hectares round the earth with average production of 8.1 tons/ hectares and 18.9 million tons respectively, while production of dry of the globe is reduced per annum by average of 1.8 %. In 2011 from all over the globe dry pea spreads were 4.8 million metric tons [1]. Joseph et al.
[2] reported that commercially, dry peas are cultivated in more or less than 100 countries around the world, but the yield is only rigorous in countries such as Canada, China and Russia. Pea is a flexible crop holding high adaptability to the thrilling circumstances of temperature, scarcity, tolerate basic conditions of soil and possess high potential of natural nitrogen fixation. Therefore, introducing and assessment of improved legume verities perform better in rain-fed including irrigated situations and it improvement for production and its contributing performance are of crucial importance to get self-capability in different pulses [3] . Aslam et al. [4] described that developmental process and yield of pea crops are greatly affected by numerous aspects such as ecological circumstances, soil type, practices of irrigation, plant density, planting pattern, sowing date, seed rate, diseases, insect pests, weeds control and preparation of seed bed. Whereas, Monreal [5] proved from there experiment that rotation of crops and time of harvesting are also important aspect for better yield and production of legumes. PGPRs are beneficial microscopic bacteria that inhabit plant roots and increase development of plant utilizing extensive range of components such as root exudates [6, 7] . Cakmakci et al. [8] observed that PGPRs microbes increases the convenience of plant nutrition and lesser the requirements for artificial manures. Nitrogen altering and phosphorus solubilize minute microbes may be necessary for plant nourishment by intensifying nitrogen and phosphorus uptake by the plants [9, 10]. These PGPRs has used to increase growth as well as for resistance and abiotic stress capability of pea crops. Cakmakci [11] outlined that these can be used through diverse methods in which seed inoculation is the most well-known. Rhizosphere is the narrow region of microbial activity and refuge a significant measures for beneficial activities of plant roots. This zone of soil is rich in nutrients because fourthly percent loss of sugars from the roots occur here. Rhizospheric microbes have the capability to use the important materials secreted from roots as nutritional sources. Amongst all rhizospheric microbes, Aspergillus kind have-been classified to transport different types of metabolites, which are valued in the biological mechanism of chick pea root decay [12] . [13] reported that Aspergillus spp. have the ability to solubilize phosphates, which are insoluble directly in soil, to solubilized forms by releasing natural acids, such as, lactic, glycolic, formic, propionic, fumaric, acetic and succinic acids. Khan [19] reported that these organisms advances plants development and take part in resistance systemically in various plants. Different biological nitrogen fixer have been used by scientists which helps in better production pea crops. Naveed et al, [20, 21] used Burkholderia phytofirmans and Pantoea spp. FF-34 before in Zea mays however they are not applied to peas. So, this trail has been conducted to evaluate the impact of these two plant promoting rhizo bacteria, single or in addition with L-tryptophan on development and production of four different pea cultivars. The main objective of our study is to find out which strain of PGPRs is more effective for pea seed inoculation and examine the response of different pea cultivars inoculation with PGPRs.
Materials and methods
The experiment was conducted at Vegetable Seed Area, Delma Island United Arab Emirates 2017-2018, to study the Pea growth, development and production followed by seed inoculation with plant growth promoting rhizobacteria.
Experiment was lead according to randomized complete block (RCBD) design under factorial arrangement. Three repetitions of each treatment was conducted. Seed of four pea varieties (Meteor, Alina Pak, Climax, Pea-2009) were sown on raised beds at 4 inch plant-to-plant spacing. These varieties were obtained from University of Agriculture Faisalabad. CAN, SSP, NPK and SOP were used as the source of nitrogen, phosphorus, potash. In 1 st process we treated seed with bacteria FF-34 and PsJN and used 60ml water for water socking then seed was treating for 30 minutes in 60ml solution (T0 = Untreated seeds (-ve Control), T1 = Water soaking (+ve Control), T2 = FF-34, T3 = FF-34+L-trytophan, T4 = PsJN, T5 = PsJN+L-tryptophan). After treating seeds then sown in 4 inch apart in field (PP) distance. The seeds of four selected pea varieties were sown on raised beds. The crop was sown on December, 2017. In each planting, 4-5 seeds at depth of 1 inch per hole were sown in ridge at (4 inch) spacing. Field was watered directly after sowing of crop and afterward as per crop requirements. After the emergence of two true leaves, only one seedling were kept and the other were removed for vigorous growth. Crops were supplied with NPK at the rate of 40:40:25 kg per acre. Nitrogen being provided in three splits, firstly at land preparation, secondly at flowering stage while thirdly at the period of pod filling. Cultural practices i.e. weeding, earthling up were same for all trails. Three plants having good vigor and health of each variety were selected for further study from each experimental unit. Harvesting was completed at time when the lower 4-5 pods of plant were dried out. Harvested seeds were subjected to quality analysis. Data were recorded for the following attributes viz: emergence (7-8 days after sowing), height of plant (cm), branches number plant -1 , chlorophylls content (µg/mg), fresh weight of plant (g), dry weight of plant (g), days to first flowering, days to first pod maturity from flowering, pods number plant -1 , length of pod (cm), weight of pod (g), number of seeds pod -1 and 100 seed weight (g).
Statistical analysis
Data were statistically analyzed using Fisher's analysis of variance technique [22] . The treatment means were compared by using Tukey's test at 5% probability level.
Results and discussion Emergence (%)
Result of data regarding emergence percentage shown significant differences among treatments and non-significant in varieties. The interaction of both varieties and treatments were also non-significant ( 
Pod length (cm)
Statistical analysis of data regarding pod length revealed positive differences among varieties and treatments, while there interaction effect were non-significant (Table  1) . It is obvious from results that plants seeds treated with FF-34 produced pods of more length (8.1 cm) followed by FF-34+L-Tryptophan (7.9 cm), and PsJN (7.8 cm); all were statistically at par with each other. While, least pod length (6.4 cm) was recorded in plants grown from untreated seeds i.e. negative. It was observed that pea variety produced Pea-2009 pods of maximum length (7.84 cm), but was statistically at par with Climax (7.7 cm). Meteor produced pods of smallest size i.e. 7.45 cm ( (Table 1) . It is obvious from the consequences that pods obtained from the seeds treated with FF-34 (1.57g) gave maximum weight followed by FF-34+L-Tryptophan (1.49g) that was statistically at par with PsJN (1.38g), PsJN+L-Tryptophan (1.30g) and control (1.30g). Whereas, Minimum pod weight was observed in water soaking (1.26g). It was noted that variety Pea-2009 showed greater pod weight (1.51g) followed by Climax (1.42g), Alina Pak (1.34g) and Meteor (1.26g) ( Table 2 ). Our conclusion shows resemblance with the findings of Maleki et al, [30] , they got maximum pod weight in chickpea treated with Rhizobium inoculation. Fresh weight of plant (g) Analysis in term of data regarding fresh weight revealed substantial difference of treatments and varieties. Whereas, there interaction were non-significant (Table 1) . FF-34 treated seeds gives maximum fresh weight i.e. 27.12/g, but was statistically at par with FF-34+L-Tryptophan (25.81/g). While, less fresh weight was calculated in untreated (16.50/g). Similarly it was noted that pea variety Climax presented maximum fresh bearing of plant (25.16/g) followed by Pea-2009 (24.0 g), which was statistically at par with Climax and Alina Pak (22.25/g). The least value of plant fresh weight 21.58/g was recorded in Meteor. (Table 2) . Geneva et al, [31] observed increased in pea plant weight due to PGPRs, which strengthen our results. Dry weight of plant (g) Seedling of inoculated (treated seeds) and uninoculated (untreated seeds) plants were harvested after three weeks of sowing to record any difference in fresh weight of plant. Substantial difference was obtained regarding plant dry weight in different varieties and treatment. Whereas, there interaction shows non-significant effect (Table 1) . A perusal of results revealed that plants collected from FF-34 treated seeds exhibited maximum dry weight (5.45/g), which was statistically at par with FF-34+L-Tryptophan (5.21/g), PsJN (5.0/g), PsJN+L-Tryptophan (4.95/g). Whereas, less dry weight of plants were obtained in untreated (2.66/g) that showed non-significant difference form H2O soaking treatment (4.84/g). Results also investigated improbity of pea variety Pea-2009 that produced maximum dry weight of plant (4.87/g) followed by Climax (4.76/g), Alina Pak (4.65/g); all were statistically at par. Meteor exhibited the least dry weight of plant (4.51/g) ( (Table 1) . Similarly, plants collected from seeds treated with PsJN (7.5) gave greater number of seeds pod -1 followed by FF-34 (7.461), PsJN+L-Tryptophan (7.1), FF-34+L-Tryptophan (6.8) and H2O soaking (6) whereas, less number of seeds pod -1 were observed in untreated seeds (6.37) ( Non-significant interaction was found in all cultivars. Any two means not sharing a common letter are significantly different at 5% probability level for each factor as well as interaction 
